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FEHORE FROFILE DESCRIPTION USING THE FOWER CURVE FIT
FART 1:  EXFLAMNATION AND DESCRIPTION

faw
James H. Balgillie
fAralveis and Reseaveh Jection, Buvreau of Coastal Data

foasgigition, Divigsion of Beaches and Fhorves, Flovida

Department of Matural Resources.

INTRODUCTION

The "Shore and Beach Fresevvation act” of the State of
Florida {(sg. 161,653, F. ¥, veqguives identification of that
.pmrfimn of the beach and coast that will be inpacted by an
gngineering desian event designated as the 180-vear hurvicans

{i.e., the hurricane that hag & 1 pev cent chance of occurving

in any given single vear). In order to determine the width of
the impact zone {meaSured from the shoreline ags referenced to
Florida Deparitment of Natural Resouces reference monuments
placed once ever# 1900 feet along coastal FLQrida), certain
bagic data are requived to support "state-of-the-art®, highly
saphisticated and rigorous scientific numerical prediction
mnd@Linq techniqgues {e.g., Dean and‘Chiu, 1981a, 198ib, 1982:.

Bagic support dats collected by the Bureau of Coastal Data
Agcquigsition (BCDA) are described by fensabaugh, RBalsillie and
Bean (19277). Included in this effort is the mneasurement of
affshaore profile data at 3066-~Toot intervals along coastal
Flovida. UOffzghore profiles usually extend 3000 feel seaward of
the shoreline with sounding and digtance measurementy made at
an average digstance of every 100 feet. A& count rveveals that if
all counties within jurisdiction Gf,ThQ>ASh0TE and Beach

Fregservation Act® are completed once, a total of 72,4800 data



points {i.e., slevations and digtances) describing the offshore
are avalilable. Hoting Tthat the Division of Heaches and Fhorves

must periadically veview Flovide's ghoveline statusy an a

county—bv-county bagsis {(tentatively set at 5 counties per vear,
appropriately substituting i a hur?iﬁaﬂ@ strikes) and must
tesselate such data formatys to facilitate multiple and
interactive adminigtrative and scientificfeﬁgfneariﬂg nesds in
support of statute requivements, Then the management of the
offshore profile data, aloneg, must be congidered as
gignificant.

Ivi addition, it i recognized that the complexity of
realizing coastal engineering solutions iy demanding, and that
avceptable methods which can simplify the approach areg
desirable to attain. The need for gimplicity ig particularly
appavent in a vegulatory program where the quickness of
response time is imporitant (if.e., in Florida subject to
provisions of adminigtractive procedures law.....Chapter 129,
Fao &.3. The geoal of thiz work is to provide an acceptable
but sinplified data base describing offshore profile geometry
for Florida coastal waters. Further discussion justifying

such an approach and identification of additional application

|

aof the data base, follows.

THE OFFEHORE FROFILE MODEL
The aoffshore profile might be more nearly described as

the "nearshore profile® which extends from the shoreline o

sy

interest 1o just outside the zone of shore-~hreaking wave

activity in what is commonly termed the "Llittoral zone®.



The configuration of the nearshore prafile hag besn
congiderad to bhe primavily a function of the incident wave
clhimate which hay acted on the profile long esnough To oalter
Pty ghaps, and on the charvacteristics of the sediment
comprizing the profile.  IT a wawve climate {i.e., connotating
a congistent incidence of wave enevgy arvivall acts on the
profile long encugh, then the profile should attain an
gauwibibrium ghape.

Bruun (1954 initiatly addressed the nearshore

profile sqguilibriom shape concept wsing profile data from

the Noyth coast of Devmarvk and CatifTormia, and

sugyested that i1 may he gquantifisd by

pa
il
s
i@z
e
=
it
e

where o (g the local water deplth mﬁﬁﬁurmd from the still
water level (i.e., JHL; see Galvin, 19&6% for the definitiony,
a iz the "ghape cosfficient?®, b ix the "scale coefficient",
and x iz the digtance offgshore.

vy prop g

Dean 9977 again addressed the concept uging 502

prafiles from the U, ¥, gast coast and the Gulf of Mexi

.
3

fidditionally, he provided both physical and theoretical
supportive reasoning for equatiow (1), and suggested that

the value of the scale coefficient, b, may be a constant

Mughes (1978, avd Hughes and Chig 1978 conduoted
additional regsearch {(sponzoved by the, then, Rureauw of
Beaches and Yhoves) to agsgerss the relevancy of equation 443

ax it applies th neavshorve profiles of Florida.



CURYE FITTING FROCEDURESR

Following the work of f7r, Huohes (1978

:
arngd Chiw $49¥8EY, and Moove (9PRE3Y, powey curves are

Fitted to Beaches and Fhoves offshove profile dats using

twagst squares curve Fitting sethods.  These are:

Method §. Exponent (b Mot Fised:

bn zr{Zin d)y - nl ('i Imodlr in ‘;{)

Zin ¥ 3'2 w ok {ln gl
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{nin x5 S (B L GR  s B O

PR

Method 2_ . Faxponent ihy Fized at 273,

Method 2a. Dirvect Fit.
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-

Metha

e
i
R
S,
trd
™~
=
=
o
e
S
.
it
e

a = EXF (’i 1/ ['Z Zin di

Aszessaent of Fitted Curves

moment corvvelation coefficient which mavy bhe found in any



standarvd statistics text, and by the root-mean-squave-asyvror,

@ ;o given kv
g

C . 2 e
] X/:1fn} L {d -} L)
T Comp

where d iz the computed value of o From equation (1.
Comp

i
Hi

RESULTE AaND DISCUSSION

Frogontation af Results

ffshare power curuevregulfﬁ are compiled on a
county-hy-county bagis in tabular Fform in ".....FaRT 1.
STAMNDARD FLORIDA OFFEHORE PROFILE TaBRLES." & portion of the
data for Indian River county iz shown in Table 1 to
iLlugstrate the format of the standard tables.

The standardized tables ave compiled under sepavate
cover since they will be pericdically updated as new surveys
are completed. In addition, there are data available
for survevs made duaring the periad‘19?@ to 1980 which
were not congistently formatted. The ﬁﬁalyﬁigfﬁesearch
Section is currently reformatting all data to produce a
consistent data bhase. The status of available information
used to provide power curve fits, as of thisg report, iz
iisfed in Table 2.

The Natural Rezources Management Systems and fevrvices
data processing center of the Department of Natural Resouvrces
ig gsupporting the production of information such as that
resulting from this effort. Included iz AFL ..... T.e., "A

Frogramming Language®.. ... especially suited to scientific,
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tagk—-oriented endeavors, from which software has bheen
developed to produce The tabulations. &P programming in

support of the effort g documented in the dppendix.

selection of the Method to éApply

The Lowest value of e usua lly identifies the best
T ‘
meathod to ugse. HNote, howsver, that the corvelalion
caoefficient gshould he of sufficiently high magnitude {i.@.,
voor B, 9%00,  low values of @ {ji.@., @ ¢ 1.5
ring TS
generally represent non- to Llow-bavvred profiles, and
moderate values of e fj.e., 1.5 { @ £ 4.9 general ly
T T
represent well formed, barred profiles. UWhere e is greater
s

than about 4.0, the applicability of the fit may be suspect,
and zhould be checkaed againgt the actual Beaches and Shores
prafile plot. For ingstance, profiles located in or aear inlets
generally have high ervor values for which none of the methods
may be applicable. Additionally, FHughes (1978 and Hughes and
Chiuw (1978 found that equation (1) ig applicable to about 1298
foat offshore. This vestriction holds for the tabulated
information of this report.

Examples of profile fits to Beaches and Shores profile

data are presented in the Figure.

Usefulness of the Approach

It hasgs been previously noted that the amount of offshore
prafile data, compriging only a fraction of the total data
collected by the Bureau of Coastal Data Acquisition (i.e., does
not include onshorve beach aﬁd coast profile information?,

constitutes a gsignificant data managemen% effort on its own.
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That the description of an offshore profile can he
quantified by ong or two paraneters vather than 49 data
poaints {on the average) would appear to bhe degsirvable.

The results ave of pavticular usefulnesys in field
applications. Hecause of the siaplicity of the approach only
a hand-~held calculator would be rejuired.

Even in the office where the computer is availlable to
process the original profile data for coastal engineering
applications, the use of the power curve neavshoare profile
vemaing highly useful. Original profile data oflten mavw
contain negative slopes (e.g., such ag Thoge found on the
Llandward slopes of submerged lLongshove bavsy, which
introducer, Iin some impoavrtant cases, intvactible complexities
in the shoveward ftransformation of certain types of hyvdraulic
hehavior. PFower curve proafiley, however, alwavs have
poritive valuer which may be used in state-of-the-art coaxtal

enginesring numevical procedures.

CLLOSURE

It is the purpose of this work to provide a svetematic
method for the compilation of power curve nearshore profile
data for Florida ocean-fronting coastal waters. A certain
amount of such information has been compiled on a county-by-
county basis (see Table 2) which is available for usge in
coastal engineering applications.

Additional uses ave also evident; for inzxtance, the
identification of congistent coastal unitsy and

trends, and the behavior of profile change through time.

16



Such data will mogt Likely provide impovtant data on which
Ty bage management decisziong. Such applications, however,
will hawve to aswait compilation of a complete data bagse for

Florvida.
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PN ] et pyafile d
Oiatain LE MAME, i af inter
it the MY File by the FF3 kev. Twvpe....SHE s dnd

the FILE MaAME, TYPE, and MODE ag vequested. MWhen the computed
ta compilation ig complete clear the soreen and type. . JREFULTE.
Hote that the programs are written to be usged in the aAPL Full focreen
mode, where the COFY OM ID FILEMaME must be axecuted just befors

A WRESULTS L LLis initiated the sure to COPY QFF before the JOFF HOLD
cammand? .

tRN}

o

AND BOX CHECKNAME CLOZE CLOSEALL CHE
CE DOUBLE  GET GETHATS GETFILE GETREG HOUW LIMEAR
DRLANKE OFEM P01 PREFPARISE FROC FUT FUTFILE
ACT RBNG THAPE FHAREES  SORTALF JORTaLFY TRANIDATE
HE YCAT KL AMKE

# WL Sl P HAMLEM RE BRETZE  BRETIR COLLT3ELZ D DAT
DaTd DATE DATF D&Y oo o I INGTEZ  INDVZD L
HOMTH OPENFILES FROCACE RNGND TA82E8  ITJE2R  TabBL TITL UCTT
Walgis  Walkaig X ¥4 f YEAR ¥4 sl AECMD ARDIK
ARQSAM  COLL ERRDATS HSGW REODE

FIHAPELOTY

v OSHARE; AT A2,A3 B 00 B EZGESFMNGFT L5 J KNG NGF P PRO; FROF; R ;R2; R3S
Th:Z4; CHE; i1

{47 AGET THE FROFILE DaTa FROM THE CHME FILE AND FIND THE OFFIHORE DATA ONLY.

1 CLOSEALL

TARL =1 DeFeDD-DATEFRNGNO &1

CFILE MaME:!

Fade-f3

PRFILE TYPE AMD HODE: !

Fis+3

FiNOOFEN FT,'(FIX 378

- TITL&GET FN

L1401 L3P+ (GET FN)Y, (GET Fi>

i1 Fe(B304F), 800

[ FROF&FROCCHK ] =19

L1337  I#i .

447 MNOFe[Q.2%aNeF[105 168 107]

4571 FLw8]

141 Li:PROFRO,GET FM

Ci7] PFRO«9SVHPRO

1871 I+I+d

Ti97 L1 T{NOF+2

[207 PROS7SVFRO

297 Jded .

227 L2:FROF«PFROF, (LFPROC1T7D) , LAPROLE+ T

T237  FROSISYPRO

[247  Jedwd

C231 L2V LN+

(281 DATAC{{(aPROFY<2), 23 aPROF
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CHE=DAETAD ;2759

Lo

L CHES #DHET , CHKEL IRCHIEL+1 ]

il f{alHEY-12

e (Ker /O /OH S 2+ YDATAL; 1 ]

KADATAL; 2]

XieDATAL; 1]

H.ZHV (pX =K

FieDaTal 2]

CYALKT YLK+ 1]) LINEARIXALKT, X1OK+1 1)

LS T

W ET A+ (P er /LK 1500 149X)

HLIHT AP IREH

TeiET1 O+ [ pdy)

a¢y = zghape coeff.; B = axp.; R = corv. coeff.

HmLTHOD i o= B T MOT FIXEDL, REGULAR PFOWER CURYE FIT.
{ ALY Y2, (/NI By YY), ffme),u+/»/wY;*’v)

u+~\F[i]?f[ajﬂ—'tr”1<CI4};;~‘fLrl]V ~ffv¥)tll 27

SETS SR IEVICATR SEISBET- .

AMETHOD 2 ~- EXPONENT I8 FIXED DI.E., EXP = 2/3]
AMETHOD 24 —— DIRECT METHOD

GEUIS PAR S ASLIL XD BRI VA L JE AN

ZieAZaxXe+3

RdeX CORR Z4

ERe{ (i +pX )% {+/{TE~7 1223150 .5

AMETHOD 28 - LO& HETHOD

' e ( {OLAT- (001 182430 1 +aX)

[Pt S R IR

X CORR Zi

T EZe((i+aXix it/ (T4 ~Y 1820 1805

&17  [OFFeq
&3

EATREYY, (EIFATATY, (L(SATET Y
[427 TaBL«TABL,STR
C447  ID«ID,PL18]
CAST DDEDD, A
[&6] DAY+PL[P4+12]
F&71 MOMTHETRANSDATE FLO8+13]
{481 YEARPLI014+12]
[49]1 DATE«DATE, L{DAY,MONTH, YEAR)
[7671 HRNGNOERNGNO,ENG FL181 ’
L7131 L3

2

7GETDATALT]R
7 GETDATA

£i1 CF 'LINK BEACHES 195 195 RR RECHES'
£21  CMS 'ACCESS 195 B'
[31 CHS 'FLIST # = &'

7

YGETFEGLNT®

v GETFEG
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AR ORFER!

FLIMESRIODY
7 X LINEAR Y;Y; X

i
SIS C AR CISEFSOLTVODEASDEIS VARG CISETH ORI EORE DB
AHAE (Y Fa - (BB ((+/X Y =KD}

]

SE TSR ETI
b2y E )

MG NG L BT LA ETR

(AR AER
ACETRE 19 1 2'D{234547R%!
Lo

T+

TR«ITR, {271 A
T +1

S Xy Eiba S TRY (L
Re(i19, L) M ;
BeR=STR

Het /BB

1 I+HEui

71 Ced{IdRI1ED

1 ReCreI-1 14N

1 ReiR

2

JECAS
s
-+

ZTRANSDATELO]
7 MON®TRAMNIDATE X;Wi; M08 ; MON; X
£13 Mied
Lz3 MOS " JANFERMARAFRMAY JUNJULAUGSEFOCTNOVDEC !
L3231 AL (H/A=MOSIMNI+ (] 2 33 ]i=3
£41 NieNt+1
£33 +3
L&1 MONETCLONT+30+3))
7

FRESULTENOIw
7 ORESULTSE; J; I K INTRO; DATAYT ; DATAZ; DATAZ: DATAL; DATAS ; DATAS ; DATAT ; DATAR,; DAT
A9 DATT; MAXDATE ; MINDATE

i1 JeieTelTed
[a3 Ke{aTaRLY+®
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el

[ TITL

407 HAaxXDATE+FDATI[[2DaT1]

111 MINDATE«+¥DATILI]

123 ‘OFffshore Survey Dates (mo,day,vyr): CLAMINDATEL2+14], " to ', TMAXDATELZ2+1
&1,

431 'h = exponent; a = ghape coefficient; » = correlation caefficiant!

D147 Yoy for the fived exp date appliss to bhoth divect and lLog methads) ;!

%] e = RME ervor.’
fras!

-]
t tZero | EXEOMENMT HOT FEIXED i MENT EIXEDR AT 2/3 |
‘] ODNR O INGVD | | P
Y Ret jDist | {Direct Method | Log Method |
Y1 Hon [ from | b a @ r | a ] v A @ !
' Mo I Monu | g | g vme )t
B s cess sam0 snse cove soms e oss et beds Be00 4408 e Seae Bewm SAS Pere e e SH0% it 4488 4048 BALE O SPRN Sew PR FETR et 4oOS St Mae Pamm MRem N 606 PR S M S s By St 2% 4404 e S1PE Sei Fevd S AVt Lotk Wt S Sete B SrOE FOUR TERE San Srwt bk AP PO Sees A0S et St !
SLAX U {IFED A ((K~-T3{5}

i IO

DaTaA={K, 2 e TABL

TMTRO- (K B)eTD) D27 04FK, 102D 00600
DaTate (7K, 1 elATAl; 1730 1&]
BATAZLTAC, D) aDATAL; 210051 8]
PATAZ(FIK  {hebaTal; 3120161

DATAGe T, 10 oDATAL ;4100508

(FOK 1 eDATALD 7100 18]
DATABS (T, 1) eDATAL; 81 ;048]
DATAP+ (Y (K, T 1o DATAL: RT3 4]
DATF=INTRO, [2] DATAT, [2] DaTAR2, 021 DATA3, [2] DATA4, 2] DATAS, [2] DaTad, [2
1 DATAT, 2] DATAE, [2] DATAT
CERT LAz u{K=-I3{5
CERY L :DATFLI+ G ]

L4087 L3 I=(I11+0(33xJ))

L4327 I&I+5
[43] ALi2tI{(SxLK+S)
r4471 +L4x1I¢K . .
L4571 0% 1I={5x1LK+5)
[467 L4:IeI+i
C471 L2:DATFLI; ]
[487 I&I+d
[493]  sL2xvIzK
[507 1L3:JeJ+
[517  IeI+3
L3527 IIeII+3
[ ]

[543

[E25] 431K

[543 =8

[ETT L19:'THERE 15 NQ OFFIHORE PFROFILE DaTa FOR THIS SURVEY!'

k4
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In order to produce a piliot of the surveved profile and
superimnposed bhesrt Fit power curve profile, invoke progranm

FILOTT and eprovide the neaded inpat. Once PLATT is completed
: the rasults. Then YLOAD 2 GRAFHFAK and COFY PROFILE
PO, Execute FLO and srovide the requested
the plot in a CME file as required by GRAFHPAK.

v
Fut

i

¥

LI e S O et B ST

3]
147
151
L1867
£i77
187
i

Py B B 0 aan IF e B e B M B i B M R e O

3
:
w

GETRLOT

SRLOTTLAOY
2 ORLOTT;A4;82;83,B1,C; 08 E1,E2: B3 FNGFT L J KGN MAOF P PROGFPROF;RY G R2,R3; 8
TR 24 ; CHK; CHKS

aGET THE FROFILE DATA FROM THE CHS FILE aMD FIND THE OFFSHORE DaTa

CloZeEaLL
THRL«ID-PeDD+DATE-RNGNO+1 O
TFILE NAME:!

FNe

'FILE TYPE ANMD MODE:!

FTed

TWHICH RaMGE MONUMENT NMUMEBER DO YOU WANT?
RMGEND+-0

FMOOREN FT, " (FIX 379!

LrRET FM

L3R+ IiGET FI, (GET FN)
Fe{B04F, 89rF
FROF-FRO=CHK] 18
Ied
MOF# Q. 2aNePL105 106 1677
el
FRO-FRO,GET FN
FROCPESFPFRO

Tef+i
A2 LINQF+2
FRO=-TS$FRO
dei
L2 PROF&FROF, (EPROCYTT , CLFRQIB+LTT)
FROC1S4FRO

DN

SLE2EVIC AN+

DATax{ ({pPROF <23, 2) 2 FROF
CHK«DATAL: 2759

Lt
La:CHKY «CHKY , CHKCL I 2 CHKCL+1 ]
Lt o+t

L4l {pCHK ) =1
Aelet/ 1+ /CHK1 )+ )4DATAL ;2
YelKeDATAL; 2]

Xi«DaTaL; 1]

H_ 3K {pXi)=K

Yi+DaTal; 23 ,
CYALKT, YICK+11) LINEARCKILKD, XI[K+1 ]2
AeX-Adh

KedET A+ (PR e+ (YT I$X)
SL3E0{ R (BEO
YeiET1 0+ [PKEDY)
SLILVRNGNO#{RNG PLVETD
ID=FL13]
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v

FRLOCTT
@ L0

TOOUNTY MaME !
Cie-[1

'SURYEY DATE:!
DATE+[

L 'RAMGE ID:!
71 D«

I 5 YOO 5 WU VR 3 '}

s W R o W i
AR e G B

v
i

81 'EFCaALE COEFF (1.

I A=

Cia7]  'SHaPE COEFF (I
Ci1]  Bed

1 TRME ERRQR:
1 RME+D

1 ERAZE

1 RESTORE
1TER, Ty

T Yaed, TixaNel
{3, X

:i,};{‘l

YEs i 3 75 45

-

iy § m

PRYOSPLOTOY WS
i AMNXY
TiO@ ANNY ‘Elav
eX1rx0.8),
CaXTrE0.30,
TeX12E9.3),
pRIIEG 4T,
S({XDaX]yud, 40,
(LlE XY 0.8,
YIEW

b4

'EMTER all REQUESTED INFO IM THE LOWER C&SE HMODE.'

JEL, EXFY

EAEITYLE 1 9 COLOR 7 7

FLOTOY M8 X) ANDILYA ¥WE X)) ANDOYIeYIx2) ¥WE &

X3 aNDOYa ¥8 XY AMDIOYLaYIx2) WE 9
‘Distance Offshove in Feet!

in Ft NGYD!®
((7LeY3o29,.33y TITLECCH, ' County ', ID?
(YCaf1dy TITLEC's Surveyed in ' ,DATE
COTCeYl3ud 33y TITLEC' Y Rest Fit Frofile
COYQerdidi 45y TITLE 'a = ', 74
CYDer]r2i.8)) TITLE ' = ', 7R

COfCaY 30 F5) TITLE 'RHE ervor = ', TRMS
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